The electromagnetic shower detection system of the Mark II Magnetic Detector consists of ten large lead/liquid argon modules. Eight of these, termed "barrel" modules, are placed outside the aluminum coil which defines the magnetic field volume of the device.
acquisition electronics. Preliminary results on the performance of the first barrel module will be presented.
The Mark II Detector
The Mark II is a magnetic detector designed for use at SPEAR, the Stanford Linear Accelerator Center (SLAC) colliding e+-e-facility, and, at a later time, at the higher energy PEP. The main components of Mark II are the 5.0 kG solenoidal magnet, drift chambers for charged particle tracking, scintillators for timeof-flight information, lead-liquid argon shower counters for t/e separation and photon identification, and iron-proportional tube sandwiches for muon identification.
Liquid Argon Modules

General Design
The electromagnetic shower detector of the Mark II consists of ten lead/liquid argon counters. Each of the eight modules consists of a welded aluminum box, Fig. 2 , wrapped with aluminized mylar and suspended from a 2-inch thick aluminum backplate (which also serves as a vacuum flange). These modules mount onto the Squirrel Cage structure, Fig. 1 , which supports the magnet coil (1 XO thick Al) and which is itself suspended from the magnet steel.
The trigger gap strips, which measure the azimuthal coordinate cp, are 3.8 cm wide, 1.6 mm thick Al, running the full length of the detector, 381 cm. The eighteen layers of lead strips are ganged to provide six samples in depth, although the first four samples are interleaved. The strip patterns map out a rectangular grid for positional measurements. There are three determinations of ep, two of 6 (at 900 to ep) and one at 450 for ambiguity resolution, called U. The gp and 6 strips are also 3.8 cm wide, the U strips are 5 cm wide. A typical (e) layer in assembly is shown in Fig. 3 . There are 362 electronic channels per module.
End-Cap Modules
The end-cap module (see Fig. 4 ) consists of a 0018-9499/78/0200-0309$00,75 (i 1978 IEEE area, split about a vertical line to form 64 channels which measure e. To allow measurement of the shower coordinates with ambiguity resolution in cylindrical geometry the lead is shaped into pie shaped pieces, which measure cp (2a divided into 144 sections, with 16 deleted because of the keyway) and into spiral shapes, r = e±P (2x divided into 144 sections with 9 deleted because of the keyway). The intersection of two spiral sections defines a square with its axis oriented along a diagonal, the size of the square increasing linearly with radius. The p sections serve to resolve ambiguities among groups of crossed spirals and also enter into the track-finding secondary trigger as the logical extension of the drift chamber cells. Ganging in depth is done in a slightly different way than in the barrel modules. Fig. 2 The trigger gaps are read out by a printed circuit board which consists of 32 concentric circles of equal 310 A closed system of liquid argon (~15,000 e in the entire system) is maintained at approximately 900K (and slightly positive pressure) with cooling provided by the boiling of liquid nitrogen, venting to air, Each module is surrounded by cooling tubes (Al) welded to the outside (see Fig. 2 ). Electric heaters are attached to the outside for warm-up. Thermal insulation is provided by multilayer aluminized mylar in a vacuum space. The operating vacuum (designed to be 10-6 Torr) is maintained by two six-inch diffusion pump systems.
Cool-down and warm-up are performed with one atmosphere of helium inside the modules to provide efficient heat transfer from the outer aluminum to the lead stack within. The rate of cooling (and warming) is held to 2.50 K/hour to limit the build-up of thermal stresses in the lead.
To monitor the liquid argon system temperature sensors (thermocouples, platinum resistors and vapor bulb thermometers) are arrayed both in the interior and on the exterior of the modules; the level of liquid inside the modules is measured with capacitive tubes and a set of carbon resistors,
Signal Amplification
The detected signal is the pulse due to the collection of charge produced by ionization of the liquid argon. 
shown as the curve in Fig. 5 with "0 XO Al," is in agreement with both earlier test results and with theoretical expectations. The degradation in resolution when one radiation length of aluminum is introduced upstream is also shown.
Analysis of this data to understand strategies to discriminate between pions and electrons is proceeding.
Previous test results indicate that pion rejection at 1 GeV at the level of 99% can be achieved behind one radiation length of aluminum with a loss of electron acceptance of only about 10%.
